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MER'YANOVA, V.L., mladshiy nauchnyy sotrudnik

Physical development of children in nurseries in Rostov-on-Don.
Vop.okh.mat.i det. 7 no.8:66-69 Ag '62, (MIRA 15:9)

1. Iz Fostovskogo-na~Donu nauchno-issledovatel'skogo instituta
akusherstva i pediatrii (dir. - kand.med.nauk F.S.Baranovskaya,
zav, organizatsionno-metodicheskim sektorom - kand.med.nauk.
A,A.Perelygina).
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;Ji?I;;;;;;ion and its relation to visual fetvigus. Wiadomosci lek.

7 no.u:261-26* Apl'. 540
(vIsioH,
fatigus, off. of 11lunination)
( ZLIUMIFATION,
in visual fatigue)
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EXCERPTA MEDICA Sec.l% Vol.l1/1) Radiclogy ¥ov 57.

1918, MERZ M. Warszawa. *Izotopy w okulistyce, Isotopes in ophthalmo-
“Togy KLIN,OCZNA 1957, 21]1 163-72) Graphs 1 Hicy. 3

A general review of the problem baged on the literature. Their use for diagnostic
purposges is discusged and also the possibility of their use in treatment. Exact de-
scription of the methods is presented with special reference to their efficacy in
nzoplasma on the aurface of the eye and the lids, in conjunctivitia vernalis, and
the anterfor part of the eye, in vascularization of the cornea, and keratitis. The
posaibility of complications, even serious ones, is streagad, The author suggesats

a greater development of this matter in the future,
' Szmyt - £.6d2 (XII, 14) -
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The eye & the hypothalams-hypophysial system. Klin, ocezna 27 no.k4:

629-636 1957,
(278, ohysiol.
relation to hynothalamo-hypophysial syatem (Pol))
(HYPOTHA IAMUS, physiol,
relation of hypothalamo-hypophysial system to eye (Pol))
(PITUITARY GILAND, physiol.
same (Pol))
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JEDRZEJOWSKA, Hanna; SOBKOWICZ, Hennaj MERZ, Marien

An atypic case of Hallervorden-Spats disease. Reurol neurochir
paych 12 no.6:829-837 N-D ‘62,

1. Klinika Neurologiczna, Akademia Medycsna, Warszawa, Kierownik:
prof, dr med. I, Hausmanowa-Petrusewicz:;i Klinikae Okulistycsne,
Akademia Madyczna, Warszawa, Kierownik} prof. dr med. S.
Altenberger, .
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MERZ, Marian; PIOTROWSKI, Aleksander

—
Dicumarin compounds in retinal pigmentary degeneration treatzent.

oczna 32 no,.3:239-244 '62.

1. Z Kliniki Olulistycznej AM w Warszawie Kierownik: prof. dr med.
S. Altenberger.
( BISHYDROXYCOUMARIN)  (RETINITIS PIGMENTOSA)
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MERZ, Marian and LANCUCKI, Jan, Second Central Clinical Hos~
pital (2 Contralny Szpital Klinlcany), WAM {Wojskowa Akkade~
mia Medyczna, Military Medical aAcademy] (Director: Dr. med,
M. MERZ) and the Clinic ¢f Dermatologzy (Klinika Dormatolo=~
giczna), AM [Akadumla Medyczna, Medical Aoadomy] in WYarsaw
(Director: Prof. Dr. med. S, JABLONSKA)

“Cataract in the Course of Prurige, Report of Six Cases,"

Warsaw, Polski Tygodnik Lokarski, Vol 18, No 24, 10 Jun 63,
pp 857-861

Abstract: [Authors’ BEnglish summary modified] Authors de-
scribe slx cases of prurigo with cataract appearing in five
of them, They discuss and roview the literature of the mor-
phology, pathogenaesis, and treatment of this diseass, They
suggest that the disonse ig probably more frequoent then re-~
ported, and that the first lenticular changes are probably
related to puberty, As prurigo improves, the cataract be-
comes stationary, o:r may even regress, Thore aro 29 refor-
ences, of whioh ons (1) is Polish, t¢wo (2) Frenoh, six (6)
fe;man, and the otherg irn English,
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HINTZ, Reginaj MERZ, Marian

b 3 e ~d 'yl
e arzh, med. wewnat. 34

Conjunctival vessels in diabetez.
no,10:1323-1327 Y64

1. Z IIT Kliniki Chorob Wewnetrzrnych dkademii Medyezr=] w
Warszawie (Kierownik: prof. dr. med. Z. Kodejszko) i 2

Przychodni Okullstycznej I1 Centralnego Szpiiala wejskowsj
fkedemii Medycznej w Lodzl (Kierownik: dr. mad. M. Merz).
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MERZ, Marian
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[ i ! 1 icr chamber cf
Studies on the benavior cf gases in the anterior cna "
3:321-326 '64o

the eye in the rabbit, Kiin. oczna 34 no.

1. 7 Zakladu Patologii Doswiadczalnej PAN w Warsggwie (peln.
obowiazkil Kierownika: prof. dr med, J.Ruszczewskl).
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5‘ Merza, J. L'introduction de la différentiation absolue ..
o . Publ. Math. Debrecen 5 (1958), 330

It is shown how the covariant derivative of a vector or 4

a surface in a flat unimedular affine three space can

abtained by projecting the derivative of the three di-

. | mensional vector an the tangent plane parallel to the <
l‘ affine normal. In the case of homogeneous affinities the '

) projection is not parallel to the affine normal but to the

posttion vector, D. J. Struik (Cambridge, Mass.) / sl
, _ i
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MFRZA, J. (Debrecen)
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Affine trihedrals associated to curvea. Annales Pol meth
15 no,3:217-231 '64.
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| ACCESSION NR: ,}'jrisdlss_z,_zjf,;I L ' UR/0244/65/024/004/8076/0078 -
W 613. 289. 6+612. 664. 1]:636.203,2
| AUTHOR: Merzametov, M. M. (leningred) = = = / 7 oS

| TITLE: Buffalo milk, a valuable nutrient Y

I’

. ‘| SOURCE: Voprosy pitaniya, v. 24, no. 4, 1965, 76-78 ‘ 4
| TOPIC TAGS: ' processed animal product, animal product, food product, animal

husbandry N b
ABSTRACT: The chemical composition of buffalo milk and milk lipids was studied ¢
! on samples obtained from a kolkhoz farm in the Dagestan ASSR in the winter of | :
-1 1963. " The following findings are reported: fat content 8. 1%; total protein 4.3%; - | -
casein 3. 6%; lactose 4, 9%; phosphorus 0. 12%, calcium 0.18% and dry solids 18. 1%.

-+ { Content of polyunsaturated fatty acids in 7 samples was as follows: 1. 5-1. T
| linoleic, 0.53-0. 58 linolenic and 0..19-0. 20% arachidonic acid. The milk wag |70

.| white, indicating the absence of carot-ne. The transcaucasian po pulation uses | =~
. { this milk as is or in procegsed producta. Considering that buffaloes are rather | - =
" resistant to a number of diseases and in view of the above findings, the author -

oo cad 1/2
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o
i redomménds,further'smdie's' by physicians and specialists o
obowith a_vie_w:'t_OWards broader atilization of this milk. Orig.
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%- | Milk and Dairy Product Technology. of the Leningrad Technological Institute of -
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- /Aect of pramatars gn copper catalysta ln hyditgeSaliza. ¢
vasi’ Beihtz, Dalimil Vmnjlean, ; M L Mepzel, aad -

-Bra ?df( fnst, nd, 1 'mj;‘fzag&br ’&%gfavm.?
7. fRds b) 8, T12-14(1057),—CriOy, MO, FeO,:
‘MgO, aod klesel, “were faund to be equally effective
ipramotars for 3 CuQ catalyst in the hydrogenatiod of acetone

L +lat 130 atm.and 1607, contrary to Zu0 which was much less

}’ ‘effective. . Raney Cu proved to be far less active than CuO .

: .ﬁgmmmd. zppropsiately. CuO was & hetter catalyst when

ptd. with Ny 0, than with NHOH, _  N. Plavii

rd
"t
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SLAPNICAR, Ivan, inz.; MERZEL, Marijan, inz.

terials for the
Natural gas and petroleum products as raw ra .
producti%n of carbon black, Nafta Jug 13 no,11/12:312-316

D %62,

la %tan‘» K‘ltimo
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MERZEL, Marijan, inze; SLAPNICAR, Ivan, inz.
i i lack in
Production, operties, and application of carbon b :
rubber in&,sﬁy. Tehni’.ka Jug 17 no.10: Suppl.: Hemindustrija
16 no.10:1971-1976 0 ‘'&2.
1, Kemi jska industrija *Metan®, Kutina,
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ACC NR: AP7001400 i SOUKCE CODE: UR/0413/66/000/021/0076/G076-

INVENTOR: Smirnov, V. V.; Fomin, Yu. V.; Sud'in, A. P.; Merzencv, M. D.

Repp

1 ORG: none
TITLE: Arc welding attachment. Class 21, No. 187905
SOURCE: Izobfeteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 21, 1966, 76

; TOPIC TAGS: arc welding, arc length, automatic arc length control ,vﬁ(;\é;vya s,
‘5 equigwent ;
" ABSTRACT: This Author Certificate introduces an attachment for arc welding whnich |
. includes a welding head and a copying device. To ensure a stable arc length and
i to improve the welding quality, the welding head carries an additional argon nozzle
| and is connected to a membrane actuator. The argon jet from the additional nozzle
: .

Fig. 1. Welding attachment

f 1 - Membrane actuator; 2 - welding torch; %__ .
; 3 - nozzle; 4 - argon jet. ;

e z

: —

| Card _1/2 UDC: 621.791.753.39.03 )
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The change of jet pressure cauged by the change in the

serves as the copying device.
and controls the arc leagth (see Fig. 1).

arc length activates the membrane actuator
., Orig. art. has: 1 figure,

SUB CODE: 13 / SuBM DATE: 02Apr65/ ATD PRESS: 5111
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MERZHANIAN, A. A.

8, Merzhanian A. A
igig. dissertatsiis. Trudy Krasnodarsk.

—-Bibliogr. 15 nazve
s0: LETOPIS ZHURNAL STAT

( Sokr. tekst

Ob igristykh svolstvakh shampenskikh vine e s.33-82.

in-ta pishch, prom-sti, vyPpe 3y

EY - Vol. 28, Moskve, 1949.
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20810. Morzhanian, A. A. i Kozenko, Ye. M. Samopishuschiy pribov dlya sb''yektivnoy
atsenki igristykh svoystv shampanskikh vin., Trudy Krasnodarsk. in-ta pishch.
From-sti, vyp, 3, 1948, s. 117-23.

SO: LETOPIS ZHURNAL STATEY - Vol. 28, Moskva, 1949.
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MERZHANIAN, A. A.
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ferehanian. - Finadele o Vinegradaratoo 5.8 5.8, 10,
Nu. 8, 34-7(1050).—COp alworption cocfl. wnd cuell. of
- COy absoeption capacity of wine depend ouly oa its ale.

and sugar conteat and do not change with ext.
A simple tion for calen. in champagne is: o = 83/y.
where a is the absarption coefl., indicating the arat. of CO,
{ in kg. absortied by a wine of given comp. at a given temp.
in § hr. over a susfece 1 aq. . aud st a di erentialin pressure
' of the gas over the wlu;undthaldhsdmlntkewiuc:qm
to 1 at.; &1s an crupiricnd constant depending an ale. and
sugar canteat of the wine, detd. graphically from antliers”

exptl. datn; A ix the vorff, of absarption capacity of the
wine for Cd. {cf. tables of Kocherga and Kashirin ided.
1940, No. 11-12) aud y is the viscosity of the wine in cen-
tipoises at the exptl. temp. . Oatfield
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the behavior of dlethy! ceters of pyrocarbonic 4cc u
fling end gusified wines. ,A,_A..\&muhn (Krasno-
dar Inst. Beverage Inds.). Vinodelie ¢ Vimogradarstro
$.S.S.R. 1L, No. 3, IQ—‘.”.!(X‘.‘.’vI).—‘.\(. describes an in-
. vestigation on the effect of the ethyl ester of carbonic acid
cu the COy emission and the sparkling qualitics of cham-
pagnes and gasified wines. Bxpts. were carried cut in which
the diethy} cster of pyrocarbonic actd (1) was introduced
into dry white wine at a concn. of 76.6-102.4 mg. p<y 100 ~
ml. Where no champagnization of gasification was present,
the added T was converted in yicld of 915 to CO: and
B1OH. In cxpts. where the wine was gasified to 1.28 atm
addn. of [ in these concns. raised the pressure to 223 stm
in3days. In cither winc gasified to 3.5 atm. or in champag-
nized wine, addn. of { did not increase the free CO, pressure,
but increased the amt. of combined COy It s concluded
that the amt of [ remaining in the unhydrolyzed state after
addn. to dry winesica function of the CO, prewsure Addn.
of 1 to gusitived and champagnized wines @ ot te eparkling
quality and its efervescenve 8 Cattlich
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equatioft, g = k 4 {pe=£) ct* where p 2 prossure of COy

above the wine at'f hrs. after beginnbig of (he process; fo =5 -
~agigimal pressure; aud & wid ¢ = Teoell, degeinding on the”

~ wing compn. aidd the parsgeter. of the reerveir, it wus

= showi tha udunnylhc!muhugul’c!m.np.x"nc,.d'zcr'llc cnp,
was Jowered lo ~5°, the brissiuc-in the reservair can be -
fowered to 2-2.0 atm.without afiecting the cosens. of free .
aad bonnd COy-of the pmxlmt, this siplifies the aotire

. pracu.urt. - ; o Wierbicki

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

2 S A ey e Y S T L R T e Y N s L ol Wl et
i o N e ‘

MERZHAMYAN, A. A,

Chmmqme(th)
2.
Th of making champagne vin, 959SR 12 No. 2, 195
eory nak T

: SSIFIED.
Library of Congress, June 1952 INICLASS

Monthly List of Russian Accessions,

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R0010331



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

USsm A
b Smculptian mary codatifcentg ! i
_ﬁ%m..lwg‘!'nd - in the mmufx(tmoglyflrmfg&? ?(xtzf {
AR Lirentun (Iags, Tug Indy, Krusasdar, "f!—"“"‘
i trdaring S 5.8, i3, Mo g (0 i e
= x;ta.gimé fof it cal ths N0 s L Udd]
|

ISt hatothnle QU of tha fecracrihnity -

?&Yiﬁ“(‘g &xls‘:}r Jufeur, ale, wiiter; ay 'éifi’?l‘cf E’&mz‘g !
i R St
: 'dp{;g«_} Mm st_‘m_:gz_!_x_.‘ celdiey, l,w;ex;z'uf' fz‘.fﬁﬁ‘m’?ﬁi"“’“ o

S (4T

s T

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033:



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

- bff Kbgarptlon of cazbion dlozldé by wine, G. G."Xfm
‘tal'yants, B, M. Kozcako, and &. 4. Merzhaniam (Inst, -
Food: Tad.; Rrasnoder}, - Vinodedie £ Vinogradacitno §.8. - -
.. 8.R..14; No. 6, 26-32(1064).—The absorption of COg s . . - .
- - Tunction of tomp. and of the percentage of alc, aad sugarie. |
- wine, * 16 By is the index of the absatption at i“, Dy iz the
el of abaoepbion at 0% and o and & express empickml- [
- factersy depending on the ams. of alc.and sugne i wioe the .
. eqpuation {s: Beae e ~at £ 884, By a,and baregiven lna
- table, where they are atranged nccording to the peceenfage. -
- of sugar (0-11} and: ale. (10~14) i wine. ThiS table'ene -
- ables oue 1o dse the given formula for the computationof e o = -
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tg for prepering tirags and swestening
(41aA 8:8)
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1. Krasnodarskiy jnstitut pishch
2. Leningradskly zavod shampanskikh ¥

(Wine and wine making)
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. ctict of aﬁsoxpﬁon ¢arbor dioxide by wing. A, A
Merzhanian (Food -Inst., Krasnodar), ~Vinadelis i Vinios
gradariie T.8.8.R. 1S5, Na- G, 41-2(1055).—If the pressure
‘af COs on the surface of wine eud the conen, of COyq in wine
. ‘are const.s the abscrption of CO: can be detd. by means of
_-‘a simple formulas Q= aF(P — P}, where ¢ = the weight - - -
+{inkg.yof COy absarbed by witte; a = the absorptionindex’
. i which shows how wany kg: of CO¢ are nbsorbed by wine;
" ¥if the confadt surface of CO; and wing is I square meter and "
-.the differerice of pressures {comen.} is equal ta’ P atm.i
..~ = tHe size of the contact area of CO;axxdwmem Sq. WG
Coplee time In hieel; o B s pressure of COy fmatpr, o wiite; - 7
F; - ptcsm.:c ln atu m:mpond.ﬂ; Lmhc concit. af COyin it
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ycsk / Microbiology. Technical Microbiology.

..bs Jour: Ref Zhur-Biol., No 16, 1958, 72020,

author : Merzhanian, a. s.; Kozenko, Ye. M.
Inst < Krasnodar Institute of Food Industry.
Title . On the absorption of Carbon Dioxide by Yeast

Deposits in Wine.

Orig Pub: Tr. Krasnodarsk. in-ta pishch. prom-8ti, 1957,
vyp. 9, 51-54.

ibstract: Wines which contain yeast cells absorc Lore Cco
by means of adsorption of gas on the surfacc
of the yeast cells than wines which hove beqn
filtered from yeast. Powdered yeasts possess
more adsorption capacity than whole yeasts.
The amount of CO, adsorption in yeaa.s wiin de-
termined content of deposits ig permanent: for
powdered yeasts it equals 0.1 g/g, and for whole
yeasts - 0.0006 2/8.
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—=-""""" Magg transfer crefficiant for CO» during the "sparkling" of
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58, (MIRA 11:9)
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tekhnologil vinodeliya.
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Pactors of accumlati.n of combined carbon dioxide in cha?pa%nelﬁine.
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The Quasi—steady course Talken by Explosion Reactione SOV/20—120—5—39/67

o1
¥
e

neriod of irduction, for the period of indunction above -
boundary of expleeion, nd for the cnurse of the resction
with tire are writtea dowvm. The quasi—steudy behavior cen

pe coneilered a. 1:..it case of the non-isothermal course

at Lhe reaction. In self-accelerating reactions it occurs
¢cven above the woundary of explosion. The width of the domain
of the preliminary resction of the explosion lis dependent
uonn the degree of gelf accelerat\on. In reactions with nor-
pal xinetics the reaction is quasi-steady only below the

the cxplosion after the maximum of neating.

voundary of
f e period of induction. The

1z iz given for estimating th
authars thank for valuable suggestions made by M. . cemensy,
Wzmber, Academy of 3ciences, USSR, and by Ya. B. Zel'dovich,
Academy of Sciences, USSR. There &re

Corresponding Member,
4 of which are Soviet.

3 figures arnd 4 references,
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AUTBOBS: Barzykin, V. V., .ES£32323¥*~&*"9*f

‘TITLE: A Boundary Problem in Thermal Explosion T
v teorii teplovogo vzryve)

neory [(Kraysvayé zadrend

PERIODICAL: Doklady Akademil nauk SSSR, 1958, Yol 120, Nr 6,
pp 1271 - 1273 (USSR)

s of substancef in the condensed

In such processes the temperature on the
bstance and the gurrounding medium canb
remain constant only under definite experimental conditions
Ordinarily the heat exchange 2cross the boundary is more cCh-
plicated, The heat liberated in the reaction causes & combustion
of the nearest layers of the gurrounding medium. Thus the
temperature of the medium deviates from the temperature at
infinity- This paper ig a stu jtical conditions of
the thermal explosion ¥ e as mentioned above
The respective boundary cO en first. The equation
of steady heat conduction an ong read as

follows:

ABSTRACT: In this paper thermal explosion
phase are considered.

boundary between the su

nditions are giv
4 the boundary conditi
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A Boundary Problem in Thermal Explosion TheoTy

2 .
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d§ d a € 5

m=0 for an infinite plane parallel slab, m=) for an ynfinite
omain. The Frank Kemenetskly

2 for a spherical d
f the criterion Bi = aT X on the

cylindery and m=
-3 0 the problem

criterion is & function ©
poundary of the explosion- If Bf —7 and
ig reduced %O that of Frank«Kamenetskiy, By varying gy from °°
i £ heat eychange 2are taken account of.
ideal heat exchange to the caseé of no heat exchange

The authors determ y temperatur®

from an
jons for the dcmains

(adiabat&c cage)s
distribution and
mentioned above.
can be golved analytically
for the critical condition and for th

boundary of the expl

hitherto been found
does not exist at all. The critical de

also De determined by an approximation meth
sork of unsteady theory. A corresponding formula

through- gxpressions
distribution en the
No general integral hes

1 problem. It poszibly

pendence § (Bi) cen
od within the frame
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all the #ay
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osion areé given.
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A Boundary Problem in Thermal Explosion Theory SOV/20-120-6-29/59
There are 3 references, 2 of which are Soviet,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk 8SSR (Institute of
Chemical Physics AS USSR)

PRESENTED: February 26, 1958, by V. N. Kondrat'yev, Member, Academy of
Sciences, USSR

SUBMITTED: February 24, 1958

1. Explosions--Analysie 2. Explosions-~Heat transfer
matics--Applications
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AUTHORS: pubovitakiy, F. I,y yYanelis, G. B.y Merzhanov, A. G.
e
the Thermal Decomposition of Ex-
(Formal'no-kineti-
vzryvchat-

snetic Laws of
in the Liguid Phase
rmicneskogo razlozheniya

TITLE: The Formal-K
plosive gubstances
cheskiye zakonomernosti te
ykh veshchestv V zhidkoy faze)

670

Doklady pkademii nauk SSSR, 1358, Vol 121, r 4, PP 6£A6-0

PERIODICAL:
(USSR)

n discussed in this paper takes into account
also the variation of volume. In the overwhelming majority

of cases the volume practically does not vary if two or mOTe
components are interchanged. In the first approximation it
nay therefore be asgumed that the volume of the condensed
phase ig an addivive function of the volumes of the non-Treé-
acted substance and of the condensed remainder. The volune

of the liquid phase may be considered %O pe a linear func-
tion of the ngepree of conversion” (glubina prevrashcheniya,.
1f the volume {g variable, the reaction of the nkh order

gatisfies the equation

ABSTRACT: The investigatio
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The Formal-Kinetic Laws of the Thermal Decomposition of Explosive Subs tances
in the Liquid Phase
n n-1 .
/(- wn) e B denotes the depth of tne
variation for & total decomposition. This reaction ijs reduced
4o the equrtion of a simple monomoleculaT reaction if the
variation of the volume by the decomposition is gufficiently
high. This implies that the reactions of the first order
nay proceed according %9 the monomolecular 1aw and also ac-
cording to the pimolecular law. Also the taking into account
of the volume vy the autocatalysis (which is caused bty the
final condensed products of decomposition) nodifies the char-
acter of f%he kinetic curvese. Thig case corresponds t0 the
kinetic equation dn/dt = kU1 —‘Q)+(k2a(1—p) n(*-n))/(1«un )
are of the catalyzer in the condensed
the laat equation 18 reduced to tne
clagsical equation of autocatalysis. A diagram showe the
calculated dependence of the reaction velocity on the depth
of conversion for various values of . The maximal velocity
and the corresponding depth of conversion Mp.yigum deuvend
p formula for M jax
A

by the decomposition of

d'q/dt=k—(1—

where « denotes the sh
remainder. FoOT i = 0,

iz

in a high degree on the value of ue.
Card 2/3 given. The experimental data found
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The Formal-Kinetic Laws o: the Thermal Decompoaition of Explosive Suhziznces

in the Liquid Phase

various substances in the liquid phase may be described sui-
ficiently well by the equations deduced in thia paper. There
are % figures and 3 references, 2 of which are Soviet.

PRESENTED : April 4, 1958, by V. N. Kondrat'yev, Academsician

SUBMITTED: Merch 8, 1958
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AUTHORS: Morzhanov, A. g.. pubovitakiy, F. 1.

TITLE: on the Theory of the Thermal Explosion of Condensed Explosives
irovaennykh vv)

(0 teorii teplovogo vzryva kondens

PERIODICAL: Doklady Akademii nauk 5S8R, 1959, Yol 124, Nt 2, PP 362-365

(USSR)

irgt give & report on geveral previous papers

The present paper deals with a more
general theory which takes into account the removal of a part
of the reaction products from the reaction volume. According

to this theory for liquid explosives, 2ll the main characteris-
tics of the thermal explosion can be calculated: the critical
condition, the depth of pre-explosion decomposition, and the
period of induction. The removal of the gaseous products from
the reaction volume is assumed to be 2 quasi-equilibrium pro-
cess; this agssumption 18 justified in the case of low rates of
gas liberation. An expresaion is given for the rate of con-
ductive heat transfer. The authors then give the system of
equations for the thermal explosion. The removal of the gaseous
product exercises 2 considerable influence upon the thermal ex-

ABSTRACT: The authors f
dealing with +this subject.
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On the Theory of the Thermal Explosion of Condensed Explosives

plosion if the depth of the explosion reaction is comparatively
great. The authors then investigate the simplest case among
such reactions, viz. the autocatalytic reactions of the first
order. Some characteristics of the thermal explosion can be
calculated according to the steady theory of Frank-Kamenetskiy.
Finally, the equation of thermal balance is given for the con-
vective heat transfer. The expressions for the characteristics
of thermal explosion can be deduced from the solution of a
quasi-steady system. A diagram shows the results of some cal-
culations. There are 1 figure and 5 Soviet references.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

PRESENTED: September 9, 1958, by N. N. Semenov, Academician

SUBMITTED: June 4, 1958
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AUTHORS: JMerzhanoy, 4. G., Abramov, Vo G, S0V/20-128-6-40/63
Dubovitskiy, F. I.

TITLE: Critical Conditions for the Thermel Explosion of Tetryl

PERIODICAL: Doklady Akademii nauk SSSR, 1999, Vol 128, Nr 6, pp 1238 - 1241
(USSR)

ABSTRACT: The procesgges taking place in the explosion caused by heating
molten tetryl were investigated experimentally. Figure 1 showa

the experiment apparatus. Hot glycerol served as heat carrier,
The temperature was measured by means of a thermocouple and re-
corded by a potentiometer of the type EPP-09. The critical con~
ditions of the explosion caused by heating the materiel, i.e.
the relationship between temperature and the dimensions and con-
stants of the explosive characterigtic of the transition from
the non-explosive desintegration to the explosive one, were de-
termined. 1t proved possible %o stop the reaction at any time
by quickly replacing hot by cold glycerol. Table 1 lista the ex-
perimental data, which permit the following conclusionsg: The ex-
perimental value of the critical temperature Tcr lies between

Card 1/2 the values found when assuming purely conductive and purely
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convective heagt transfers. Thug under experimental conditionsg
& corbinel heat trangfer took place. Observations by means of
the tclovigion épparatus PTU-QOM Proved that the convection ig
due ‘i~ the 828 bubbles formed during the decomposition, This

plosions exhibited a "sort" character in all experimenta, and

no impact wave formed. The influence found of the gaseous de-
compogition products upon the heat trangfer is believed to hold

for all liquid or molten explogives. There are 4 figuresg, 1 ta-

ble, and 5 Soviet referengeg, %/ ,

PRESENTED: June 1, 1959, by V. N, Kondrattyev, Academician

SUBMITTED: May 28, 19535
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AUTHORS: Merzhanov, A. G., Jubovitekiy ., F. 1.

——

On the Theory of 3teady purning of Powder

PITLE:
PERIODICAL: Doklady Akademii nauXx 358R, 1959, Yol 129, Nr 1, PP 193-156
(USSR)

ABSTRACT: Ya. B. Zel'dovich (Ref 1) set up equations for the calculation
of the burning of the solid phase of powder from the character-
jgtics of the gas phase. The present paper investigates the burn-

ing of powder as regards to the processes in the solid phase.
The dependences between the temperature distribution in the
powder, rate of burning, thermokinetic characteristics, proces-
ses going on in the solid phase, and of the heat flo¥ entering
from the gas phase are derived. In formulating the gset of equa-
tions the experimental results by P. F. Pokhil (Ref 2) were
taken into consideration, according to which the sum of the pro-
cesses proceeding in the solid phase of the powder 18 exothermic.
The set of equations is transformed to the nondimensional form
by applying D. A. Frank-Kamenetskiy's rules (Ref 3). The authors
give an approximate golution, arriving at the formula by o. I.

Card 1/2 Leypunskiy (Ref 5 of

) for the neat reserve and the thickness L///
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Dubovitakiy, F, I. Barzykin, v. V., Merzhanov, A. G,
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Thermal Exgloaion‘of Qinitroxzdiethzlnitraminé]Under Conditiong
of Purely Convective Heat Transferyx

—_ 81 e
PERIODICAL; Izvesty Otdeleniye khimicheskikh nauk,
1960, No. 6, PP-1124-112¢

TITLE:

TEXT: 4 method of stug
explosives ipn purel
tests, the pe
determinin

Ying the thermal explosion of liquid ang molten
Y convective hegt transfer hag been developed, In the
thod Previously describeg by the authorg (Ref. 1) for

v 8 device
This mixer was
hermgl explosion of

results were compared with data
calculated frop N. 8 formulg (Refs, 8,9), and 80od agreement
a8 noted. There are 1 figure, 1 table,

and 9 references; 5 Soviet,
3 Canadian, and 1 Gerpan,
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5/020/60/133/02/42/064

BOOL/EO6L

/1:1099

AUTHORS: Menelis, G. B., Merzhanov, A. 5., Dibovitsks

s, F. 1.

TITLE: On the Problem of the Mechanism of Powder Burning /

|
PERIODICAL:  Dokledy Akademii nauk SSSR, 1960, Vol. 133, No. 2,

PP- 399 - 400

TEXT: Proceeding from experiments conducted by P. F. Pokhil (Ref. 1)
the authors investigated whether the burning of dispersed powder par-
ticles occurs in the hot flame zone near the maximum temperature, or
whether its decomposition occurs already on the surface of the powder.
For this purpose an isothermal estimation of the lifetime t of a

life

particle is carried out. It was assumed that the decomposition of the
particles starts at Tsurr of the surface. Equations are written down

for the burning rate u, for t and for xdisp’ the path

11 fe?

of the dis-

persed particles. Tsurf’ tlife’ xdisp were calculated on the basis of

the experimentally found values for u, and x D compared with the

dis
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Burning BOOL/BO6k

experimental value xgas of the breadth of the dark zone in front of

the flame. The data for pyroxiline powder is given in Teble 1. The
following conclusions are drawn: An exothermal decomposition occu's

in the condensed phase, causing the dispersion of a considerable part
of the powder. The decomposition of the dispersed particles occurs
close to the surface of the burning powder with 300 cal/g and more
being released. The final reaction occurs with the formation of the
final products, and release of the rest of the heat in the zone of
maximum temperature. There are 1 table and 6 references: L Soviet and
2 Americen.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of
Sciences, USSR)

PRESENTED: March 2, 1960, by V. N. Dondrat'yev, Academician

SUBMITTED: February 2/, 1960
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AUTHOR: Merzhanov .o

TITLE: The Role Played by Dispersion 1n the Combustion of Powders

PERIODICAL: Doklady Akadem:: nauk SSSR, 1960 . 6,
PP- 1439 - 144;

TEXT:

process of combustion. i igation to
analyze the relat i ., surface temperature,
depth of dispersion. and to evaluate the rgle of dispersion in the com-
bustion of powders. The author proceeds from the Approximative equationg

2 .
adopted in the theory of combustion, &dLT/dx?+coudT/dx+onoexp(-E/81) = Oy N

m \
u o= udec’udisp; udec = g koexp[lE/RT(x,uZ]dx The boundary conditions are ’
T

0 .
X =0, T o Ts' X = oo, = 'I‘v T denoteg the temperature 1n K, T 1is the
A 3
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bustion of Powders B004/B056

temperature on the surface of the burning powder. To the temperature of the

powder outside the zone of combustion, x is the linear constant (cm), u 1s \7\\ )
the combustion rate (cm/sec) udlsp 18 the linear dispersion rate, uy

the linear rate of decomposition. A 1s the coefficient of thermal con-
ductivity of the powder {cal/cm se= deg) ¢ 15 the spegific heat

(cal/gvdeg); Q is the density (g/cm . a 18 the coefficient of thermal

diffusivity (cm2/sec), Q 18 the hear of decomposition (cal/g). ko 1S the

coefficient of the exponantial function (se- ) and e 1s the activation

energy cal/mole) The depth ?d of dispersion 1s defined as'Qd = udlsp/u’

and, using the results of Ref 4, ‘he foilowing relation is given:

[/ - qzd)]akoexp[-E/BTS]{(RTi/E)/[TS ST, el -y /2e]} (1) T
equation represents the relaticnship between combustion rate. surface
temperature, and depth of dispersion #For flameless combustion the
following relations are giver: T =T - g{* - Qd)/t (25,

- ]
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W . [2/(1-7d)2_]ak081pf-E/R[TO+Q(1—%)/-:]}(cR/QE)[TO+Q(1~7d)/C_]2 (3)

Application of equation (3) to experimental data by P. F. Po
concerning the combustion of pyroxzyline shows good agreement (?d“'ov“
T, = 280 - 300°C) . From equation (3) it follows that the function vd(Ts:
slows down the increase of Ts Yd thus plays the part of a regulator

There are 1 table and 6 Soviet referances

ASSOCIATION: Institut khimicheskoy fiz1ki Akademii nauk S3SR (Institute
of Chemical Physics of the Academy of Sciences USSR)

PRESENTED; June 30, 1960, by § N. Semenov, Academician

SUBMITTED: June 20, 1960
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AUTHORS: Dubovitekiy, F. I., Strunin, vV, A., Manelis, @. B., and
Merzhanov, 4. G.

—_—

TITLE: Thermal decomposition of tetryl at varying n/V values
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 2, 1961, 306-313%

TEXT: A. Lukin and S. 2, Roginskiy (Ref. 5: Acta chem.-phys. USSR, 2,8,
1935) found a critical ratio to exist between the welght m and the

volume V of the reaction vessel in tetryl (2,4,6-trinitro phenyl methyl
nitramine), in which the slow decomposition passes over into an explosion
under the promoting action of various additions (NO2 et al.). An extefsive

study has been made of the kinetic rules governing the isothermal decoh-
position of molten tetryl as a function of the n/V ratio. The reaction
concerned was examined in g device made from stainless steel, as diagram-
matically shown in Fig. The pressure rise was measured with the aid
of a thin membrane made of stainless stesl to which tengometer 5 was
fastened. The change of resistance of 5 was determined by a rng-2 (GPZ-Z)

Card 1/12
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8alvanometer inserted into the diagonal of the bridge. The measurement
¥as made by the compensation principle. The membrane wasg brought baock

to zero position by introducing nitrogen from bomb 6 into the compensator.
The pressure rise wag measured at given time intervals with the pressure
gauges 7 and 8 connected to the compensator. 4lso & strain gauge was
fastened onto the membrane, to serve as second arm of the bridge and for
& compensation of temperature fluctuations. The clamp 4 (Fig“ 2) was
pressed onto sealings made of fluorine-containing synthetic material

3 between flanges 1 and 5, the tubes from the strein gauge were via tube

6 connected to the outer arms of the bridge. The minimum measurable
pressure is 0.1 mm Hg, the reading accuracy on the mercury manometer

+ 0.2 mm Hg., The gaseous products were analyzed for NO26 NO, N20, €0, and

CO,. Samples were taken by means of traps 9 and 10 (Pig. 1) and cuvette

11. The kinetic curves of gas evolution at 150°¢ (Fig. 3) and 160°¢C (Fig.
4) in the coordinates: conversion degree N - time at various m/V values
are given. The n/V maximum was about 44 timesg

ing minimum; the maximum end pressure of the de

about 6000 mm Hg. The curves show that the reaction kinetics is practical-
ly independent of the mass of the substance, and that the decomposition
Card 2/12
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Thermal decomposition of tetryl. .. B124/B201

rate increases at all temperatures with rising m/V. The percent content of
NO,, NO, and condensation products drops with increasing decomposition, while
the percentage of 002 and N2 increases somewhat toward the end of the reac-

tion, and the CO content remains practically unchanged (Table 1). The change
in the number of N02 and NO moles per mole of tetryl as a function of the

conversion degree for various n/V at 150°C is given; k1 is the constant of

the monomolecular reaction, ké that of the autocatalytic reaction, and k. is
& constant depending on m/V, in which connection dq/dt = k1(1 -n)+ kéQ(1 -7)

+ k31l(1 -M) = k, (1 -11) + K, (1 -11), where Ky = kj o+ kr The dependence ][

of k1 on m/V is shown in Fig, 7. The 1initial acceleration of the reaction ié/

correlated with the course of the macroscopic stage of the reaction, which
leads to the formation of a highly volatile product with a catalytic action.
This process is inhibited after some time by the ®tryl decomposition. The
further acceleration does not depend on the volume of the reaction vessel,
which is indicative of an autccatalysis by the final condensation products

Card 3/12
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Thermal decomposition of tetryl... B124/B201
(picric acid according to Hinshelwood). The effective values of the activa-
tion energy and of the factor of the exponential function 1n the Arrhenius ‘
equation were calculated from the rate constants (Table 3). the values ob-

tained for k1 being characteristic of the monomolecular decomposition,
whereas an activation energy of 37 kcal/mole was found for k2 with all m/V.

The explanation offered by the authors fits the respective hypothesis by

N. M. Emanuel' (Ref. 10: Makroskopicheskiye stadii, osobaya rol' nachal’nogo
perioda i mekhanizm deystviya ingibitorov 1 polczhitel'nykh katalizatorov v
tsepnykh reaktsiyakh (Macroscopic stages, special role of the initial period
and mechanism of the action of inhibitors and positive catalysts in chain
reactions); Collection: "Voprosy khimicheskoy kinetiki, kataliza i
regktsionnoy sposobnosti" ("Pro:tlems of chemical kinetics. catalysis and
reactivity"), Moscow, 1955, p. 117) on the significant role of the initial
initiating stage. There are 9 figures, 3 tables, and 10 references: 4
Soviet-bloc and 6 non-Soviet-bloc. The references to the English language
publications read as follows: M. A, Cook, M., J. Abegg, lndustr.a.Engng.
Chem. 48,1090,1956.
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ASSOCIATION: Akademiya neuk SSSR, Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Chemical Physics) i
SUBMITTED:  May 21, 1959 '

u

Legend to Fig. 1:
Overall diagram of the
device. o pump.
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AUTHORS: _M_g_z,naggl,‘ﬂ_-r(};i Barzykin, V. V., Abramov, V. G., and
Dubovitskiy, ¥. L.
TITLE: Trermal explosion in the liquid phase under conditions of a

purely convective heat transfer
PERIODICAL: Zhurual fizicheskoy khimii, v. 39, no. 9, 1961, 2083 - 2089

TEAT: The authors tried %o realize the thermal explosion of explosives in
the liquid phase for the limiting case of purely convective heat transfer.
The heat exchange is of such intensity that no temperature distribution
takes place in the reaction zone, and the total temperature gradient falls
to the well of the reaction vessel. Such a heat exchange may be achieved
by intensive artificial intermixing of the substance. Under these con-
ditions, the heat-transfer coefficient from the reaction zome Lo the
ambient medium may easily be measured gince it is derived from the heat-
transfer coefficient through the wall of the vessel. Moreover, these
conditions may serve as starting point for a detailed study of the compli-
cated 7onvective heat transfer. Two explosives with strongly different
Card 1/5
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Thermal explosion in the liquid phase ... B106/B110

properties were chosen for the experiments: Dina (dinitrooxydiethyl-
pitramine; melting point 52.5°C) and Tetryl ( melting point ~ 130°C).

the decomposition of Dina 1is a reaction of first order and only leaves &
small condensated residue. The rete of heat development per unit volume
ig independent of the extent of transformation, and is only determined by
the temperature. Upder the conditions of a purely convective heat trans-
fer, Dina represents, therefore, the simplest example for the theory of
thermal explosion according to N. 3. Semenov (Ref. T: 72h, Uspekhi fiz.
nauk, RFKhO, 60, 241, 19283 23, 251 1940). On the other hand, the
decomposition of Tetryl has an autocatalytic course and leaves & very
large condensated residue. Tetryl is a good example for the quasisteady
theory of thermal explosion developed by the authors (Raf. 6: A. G.
Merzhanov, F. I. Dubovitskiy, Dokl. AN SSSR, 124, 362, 19594 Ref. 9:
gsame authors, pokl. AN SSSR, 120, 1068, 19583 2Zh. fiz. khimii, 34, 2235,
1960). The investigation method had Dbeen elaborated previously (Ref. 23
A. G. Merzhanov, ¥. G. Abrauwsv, F. I. Dubovitskiy, Dokl. AN SSSR, 128,
1238, 1959) and was only co:pleted by & device for the intermixing of the
substance. This method periits a determination of all fundamental
characteristics of thermal yxplosion. In Table 1, the experimentalxesuhs
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Thermal explosion in the liquid phase .,. B106/B110

on the thermal explosion of Dina are compared with the values calculated
according to Semenov's theory} they agree well. The data for the calou-
lations were obtained independently of the experiments. Table 2 gives a
comparison of results of experimental investigation of the thermal
explosion of Tetryl with the oritical temperature and hea®tng caloulated
by means of the equations derived in Ref. 6 and Ref. 9. Also in this
case, the agreement is good. D, 4. Frank-Kamenetskiy (Raf. 1 Diffuziya 1
teploperedacha v khimicheskoy kinetike (Diffusion and heat transfer in
chemical kinetics), M.-L., 1947) is mentioned. There ere 2 figures,

2 tables, and 9 references: 7 Soviet and 2 non-3oviet-bloe. The two
references to English-language publications reed. as follows: A. J. B.
Robertson, Third Symposium on Combustion, 1949, 5451 W. G. Chute, K. G.
Herring, L. E. Toombs, G. F. Wright, Canad. J. Res., B26, 89, 1948.

ASSOCIATION: Akademiya nauk S8SR, Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Ghemical Physics)

SUBMITTED: February 5, 1960
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/P00
AUTHOR:. Merzhanov{ﬁéiup.
TITLE: Quasi-atationary theory of thermal explosion

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 637 - 640

TEXT: Within the scope of the quasi-stationary theory, tne character of
thermal explosion is studied at the dynamic conditions of linear temper-
ature increase of the surrounding medium with increasing time. 1In the
initial system of the equationss ¢o(dT/dt) a Qkoexp(-E§RT)¢(n)

- a(S/V)-(T-TO); dq/dt e koexp(-E/RT)w(q), T, =%t (1) (initial condi-
tions: t = 0; T w To1m = 0), where T - temperature in the reaction zone,
%K; To = temperature of the surrounding medium, °K;'Y1= transformation
degree; t = time, sec; ¢ = heat transfer coefficient, oal/cmz'sec-degree;
V = reaction volume, cm3; E = activation energy, cal/mole; k°= factor of

the exponential function; ¢ = specific heat, cal/g-degree; ¢ = density,
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g/cm5; W = rate of change of To' degree-sec; w(n) = function expressing

the rule of the reaction course at isothermal oconditions. The quesi-
stationary course of the process before the explosion is specific for con-
strained systems. If T0 i8 variable, the heat input is expressed in the

Semenov diagram (Fig. 1) by a family of straight lines. During the reac-
tion, the equilibrium position (intersection of heat input and heat loss)
is shifted along the heat input curve. If heat input and heat loss are
considered to belong to different coordinate systems moving toward each-
other with a velocity w along the abscissa, explosion occurs at the moment
of contact. With a linear increasge of To' & zero-order reaction will

always end up in an explosion, at any ¥. If w is smaller than the rate
of establishment of thermal equilibrium, the process before the explosion
becomes quasi-stationary. Explosion occurs when the heating rate w which
is due to the burning out exceeds the critical rate ¥ori (w)»wcrit).

In the constrained qQuasi-stationary system the rate of temperdture change
in the reaction zone almost equals the heating rate; dT/dTO°¢1. By using

the method of D. 4. Frank-Kamenetskiy (Ref. 3, Diffuziya 1 teploperedacha
Card 2/6
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Quasi-stationary theory... B{10/£10{ 40/003/017/020

v khimicheskoy kinetike (Diffusion and heat tranafer in chemical kinetics),
Izd. Ay SSSR, 1947), the exponent neighboring the temperature of the most
intensive reaction Toi is factorized according to:

exp(-E/HT)_r\iexp(-E/RTii)exp BE/RTgi)(T-TOi)]. Introduction of the
dimensionless quantitiess 8 = (E/RTzi)(T-Toi);

€= [@,Ekoexp(;E/RToi)J/(RTiiaS/V); 6, = (B/RTZ)(T 1)

- (¢e/Q) (BT, /)1 @= {w/ koexp(-E/RToi)]}-[E/(Mgi)]; R B/RT_,

into (1) results in (Qro = «f% 0 = -ﬁ;n = 0)s eefp('r?) - (/%) (e - 90)'“{' (o

e
u(dq/dg) - e ¢(n) as quasi-stationary reaction course at linear heating.
For 8 monomolecular reaction, it has been found that w 1t = @i degree of
er

reaction before the explosion: 1}exp1 = 1 ; exp(—e/gg. Fig. 3 shows the
results for the parameters k.= 10188ec™'; E = 45,000 cal/mole;
Q = 1000 cal/oma; a = 10-} cal/cm -sec-deg; 8/V = 4/d; d = 0.44 cm;

¢ = 0.3 cal/g-deg; ¢ = 1.5 g/cmj. It has been established thats 1) w it
or
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is inversely proportional to the diameter of the reaction vessel; 2) the
heat increase before the explosion is a function of the critical temper-

- = RT2 /E);
ature as in the case of T = const (émcrit RTO,crit’E)' 3) the high

reaction degree before the explosion‘_(ncrit ny 63%), which is typical for
the quasi-stationary reaction course, decreases With increasing w/wcrit'

4) the dynamic temperature T is greater by the quantity ATcrit

0,crit)d
than the static temperature (TO,crit)st'

explosion decreases with increasing W/"crit’

The temperature of the nascent
—

TO,expl ) (TO,crit)at’ 5)

the criterion of the quasi-stationary properties in dimensionless quanti-

ties is1 K ~bw¥y. Since f is 1072 3

mal explosion, the system is always quasi-stationary with Ko = e{«§1. The

- 10"’ in reactions capasble of ther-

interval of the rates within which quasi-stationary development of the
explosion occurs, is: 1(ﬁ/wcrit<2-20. Bimolecular, autocatalytic, and

other reactions can be cqlculated in a similar way. There are 3 figures
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and 3 Soviet references.

ABSOCIATION: Institut khimioheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physiocs of the Academy of Soiences USSR) b

PRESENTED:  March 16, 1961, by V. N. Kondratt!yev, Academician
SUBMITTED: March 10, 1961
Fig. 1. Diagram of Semenov.

Legends QDmB = heat lossj
qTw = heat inpui; tyw = temperature

of induction; Tpr a To,orit'
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, r 14, . The retardation effect, id.e.
, retey was detemineé. accordmgj:to the equation {u=-u ) wy 9‘_» _
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Hbg from 9 to 1
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(B
AUTHORS : Merzhanov, A. G., Abramov, V. G., Gontkovskaya, V. T, )
TITLE: Rules for the transition from self-ignition to ignition

PERIODICAL: Akademiya nauk S3SR. Doklady, v. 148, no. 1, 1963, 156-159

TEXT: A theoretical investigation of an unsteady temperature field within
a cylindrical system, made to determine the boundaries of self-ignition
and the transition to ignition, is reported. It is assumed that the
initial temperature of the system is lower than that of the ambient
medium, that the temperature at the system surface is constant, and that
the reaction is of zeroth order. The starting point is the equation:
09/31 = exp LO/(1 + BO)J + (1/6)(629/6§2-+ 60/362); NI P 0L 1<,

The initial and the boundary conditions are: O(?, ) = -0, 8(1,1) = 0;
a/ai o o2 P
oe/of! 0,1 " 0, where 8 = \E/RTO)(T - To), = x/r; 1=

b
(0/cQ) (E/RT, )k exp(-E/RT )+t; & = (08/ARTS)x%k oxp(-E/RT )3 § - RT_/E; )(
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Rules for the transition from ... 3101/B186

8, = (E/RTi)(To - Tin); x = radial coordinate (cm); t = time (sec);
T(x,t) = temperature (°k); T, = temperuture of the medium (°K); Tin ®
initial temperature of the system (°n); r = radius of the cylinier (om);

E = energy of activation {cal/mole); § = heat effect of the reaction

fcal/cmB), A = coefficient of thermal conductivity (cal/cmegec-deg);
¢ = specific heat (cal/g-deg); ¢ = density (g/cm3); the dimension of the

-1
factor ko is sec . & is the criterion by Frank-Kamenetskiy (ZhFKhL, 13,

738 (1939)) which is the most important of the dimensionless parameters
6, 90, and £) used for determining the position of the self-ignition

limits; 80 characterizes the thermal head; the parameter @ only slightly )(

effects the system. The differential equation was split up into a system
of finite-difference equations. The temperature distribution as a
function of the time and the paraumeters wag calculated by computer. In
all calculations, 8 = 0.03% was assumed, the cther parameters were varied:
0¢ 6<1000; 008, 16. Results: (1) For 6~6_ i¢+ all points of the
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gystem are aimultaneoualy heated to the temperat ¢
temneratuyre maximum during the entire procesgg of heating ig ip the
center (on the cylinder axis), hence inflammation ig initiated. (2)
Honcontemporary heating sets in ing &, a temperature maximum
develops near the surfg i enter. If § ig not very
large, the thermal wav ter and inflammation sets in gag
in the cage of (1) If & ig large, inflammatiop occurs before the
thermal wgve has reacheq the center. If 6. ig very large, inflammation
occurs near the surface and the temperature of the center remainsg un-
¢aanged. (3) With Ancreasing heating, the abscissa of the maximum
aprroaches a valye Eexpl. Self-ignition sets in ax fexpl = 0, but only
‘ TONET 4y where Scrit = 2.07 and 6

12.5 according to J.R.

ure of the medium, the

€ reaches the cern

in the narrow Tange

6crit

crit

Parkg (J.Chem.Phys., 34,46 (1961)).
crit? fexpl' with increasing §, asymptotically ap

12.0 -

5561

For
pProaches the cyrve

expl * 1T - const/ Y 8, ®which describes ignition.
60(16, 0Cé6¢ 12,

Card 3/4

(4) In the range )(
the equations T, = 0.4862'2260'85'- O'6/00
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Rules for the transition from ... B101/B18
0.92 . .
Ting = 1+ 1/(8 - 2) v (at 8 = 0), hold for the heating time ¢ and
ind o h
the induction time Ting: FPresently thig scheme is nged to calculate

ind
autocatalytic reactions and to elucidate the effect of external heat )
exchange on the transition fronp self-ignition to ignition. There are 4
figures and 1 table. The most important English-language reference is:
J. Zinn, C.L. Mader, J.Appl.Phys., 31,323 (1960).

ASSOCTATION: Institut khimicheskoy fiziki Akademif{ nauk Sssg (Institute
of Chemical Physics of the Academy of Scienceg USSR)

PRESENTED ; July 12, 1962, by Ya.B. Zelt'dovich, Academician

SUBMITTED: July 2, 1962
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)/ §3¢6d
AUTHORS: Mergggggyl‘ﬁihg., Barzykin, V. V., Gontkovskaya, V. T.
TITLE: problem of focal heat explosion

PERIODICAL: Akademiya nauk sgsy, Doklady, V. 148, no. 2, 1963, 380-383

TEXT: The local neating focus ceusing & heat explosion is given by a
T-shaped temperature profile at the initial instant of time in a spherical

system of coordinates. The dimensions of the focus are agsumed to be much
smaller than the main mass of the gubstance. The initial dgifferential

ofox - S/ UTES) L (1/b(a%e/a87) + (/5100000 0SB 2] ¥

equation

with the initial and boundary conditions T = 6= 0 foré'g1; 6 = -Go for

§:>1; 8 = -90 for % = 0 Wwas solved with an electronic computer. .The tem-
perature distribution was determined as a function of time and of the para-
meters of the system Q = G(g,1,6,90). Here eﬁ- (E/RT%)(T-TO); ¢ = x/r;

T a (QEko/cQRTi)e-b/RTot; 5 = (QSrzko/f\RTi)e-“" RTo; p = RTO/E and

go 3 SE RTi)(TO—T1), « is the radial coordinate, t is the time, T(x,t) is
ar 3
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Problea of focal heat explosion B124/3166

11 is the

temperature of the znss of the substance at a certaln distence from the
focus, r is the initial radius of the focus, « is the heat effect of tre
reaction, ko ig the factor ¢f the expzonential function, & is the activation

the temperature, TO denotes the initial temperature of the focus,

energy, A is the heat conduction coefficient, ¢ is the thermal capacity and

2 is the density. [ was taken to be €.03; furthermore, 4§ 4904525. The /X
approximation fcrrulas ucr% =12.,1(1n6 )O'C, P

—- dx m? - 0'3 220 2.
gy 3048 TV { AR/ oxE) 1n|(&/RT )T, T, ) and 5 . 2205 T ., —<Z;

=4 were obtalneC. *t nh=s been found, for exazmple, that for

crit © 1.4 x/radiab = 1.03 where Tcrit/Tadiab = 1.03.

The propérties of the focus depend only slightly on 3. The characteristics
of the process are hardly inZluenced by the burn-cut. .The focal explcsion

is not influenced by the reactivity of the neighborhood or the fulfillment

of the boundary conditions cn the surface of the focus. The presence of a

neighborhood capable of reaction is, however, of considerable importance in
the secont stage of the reaction, i.e. when a self-propagating process is

Card 2/3
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Problem of focal heat explosion 3124/21586
excited in the mein mass of the substance. On the basis of calculations it
could be concluded thet during the induction period the dimensions of the
focus reduce to temperature levels that correspond to the reaction maximua.

In first approximation (dg/dt)initia1 = b/8 is valid for the initial propa-

gation rete of the process near the beundary where b depends only slightly

- ‘Y107 - -
on ¢ and & so that (dx/dt)initial (2 to 3)10’a/d (a denotes the tempera

ture diffusivity and d the initial diameter of the focus). The dependence
of the initial propagation rate on the diameter is obviously connected with
the non-stzady excitstion of the process. There are 4 figures and 5 tables.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk S5SR (Institute
of Chemical Physics of the Academy of Sciences USSR)

PRESENTLD: July 12, 1962, by N. N. Semenov, Academician

SUBMITTED: July 12, 1962
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*ﬁue:zhauev, A. c., Fzzonenka, £ K.v77;“v éﬁgﬁ,._:ﬂV

‘kESTE&CT: : a &iysﬁa o‘ che:mal self-ignittcn gﬁ Elowiug gas mtx-
J.tures was: ‘made based cn the classf.cal -combustion‘itheory ‘of. Erank-
'_'-',»»K&menet:skf.y ‘and: Zet'dovf.ch. The ‘results were appiied to ‘the “combuz
i tiom of. solf.d explostves..\ The regime charactetize& by thermal: gelf=~

: v-'f.gnft:f.cn (iﬁductf.on controclied regime} ‘recently has beew shown to -
4 axist fn rocket motars by Zaydel' and Zel'dovich (Zhuren, prikl.,

. omekhe cekh..fiz., ne. 4y 27, 1962), The: foilawing ‘dimensfonless
s equaticu was - fetumlaced and golved by electronic ccnputation te-

to. decetmine ‘the. efﬁact\:cf £nd£v£dua1 patameters in che salf-ignf.-:
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a v&riable cvarall heat flux’ aepending cn*&;x;The'te&ction taktng 5N
‘piace at’ combugtion temperature Lig con trclliﬁg for:this regime,,ﬁlﬁf;
the self-ignition regime Uy > (um} ((u § e ‘the normal: burning |
‘rate), cansequencly, ‘the flame - canngc prapggace ‘counter to the gas y
flove ‘:}Iu ‘the burning regime, u w. < (u. 5. and the flame moves caunter
‘to tke ‘gasi ftow uatil fts. gosic?an ig- s%abilized at the boundary
A ndition £ =0, :When Uy * the ;eritlcal conditicn, which =
;sepatates both: regimes, prevaiTs. Sclution oE the equmtiun, ney -
.glecting the cauductﬁve ta:m,”yielded cke Eozlowtng expression for~

he width of the preflame zome: - : P R I

srimental’ data and parsmeters catcuIaCed\Erum the res&lc
v “to eviéluate the combustfen: ‘of golid. ‘explosives..

at nttroglycerineﬁpowder burns. under the: aelf-ignition regtme
1d hexogen, under: the burning- regime. ;"The guthors thank A. Ya.
i i for ptcg:amming and ' Mazafis for‘carrytng out th
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